Abstract. This paper presents a robust interval fuzzy control scheme to stabilize a class of uncertain chaotic systems with H∞ performance. First, we apply the Takagi-Sugeno (T-S) fuzzy modelling scheme to the uncertain chaotic systems to obtain the corresponding T-S interval fuzzy model. Next, the parallel distributed compensation (PDC) method is employed to derive the fuzzy controller. The quadratic stabilizability and performance problem of the interval fuzzy control system with disturbances are then solved. Both the quadratic stability condition and performance are represented by linear matrix inequality (LMI) problems. Finally, an uncertain chaotic system is utilized to demonstrate the feasibility and validity of the proposed interval fuzzy control scheme.
Introduction
Over the past two decades, chaotic phenomena [1] have been discussed extensively in various fields of science. The T-S fuzzy model has been shown to be effective in modeling a high nonlinearity term and complex uncertain chaotic systems [2] . For the interval fuzzy system, each local model can be described by the linear interval model.
It is known that the quadratic stabilization and H ∞ performance of linear interval systems are different from those of linear time-invariant systems. Similarly, we want to point out in advance that the robust stabilization of uncertain chaotic systems via interval fuzzy control is different from that of the ordinary T-S fuzzy control system.
Problem statement
Consider the uncertain chaotic systems [3] described by ( ) 
M is the fuzzy set, r is the number of IF-THEN rules, and are interval matrices, are premise variables. The overall interval fuzzy model of (2.2) is inferred as follows.
, , for all t .
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where or denotes the column vector with the ith element to be 1 and the others to be 0. The PDC concept is utilized to design the overall fuzzy controller and the rules of the fuzzy controller are described as follows. 
Substituting (2.7) for (2.4) yields the closed-loop interval fuzzy control system
w t The will weaken the control performance of the interval fuzzy system. Therefore, eliminating the effect of ( ) w t is an important issue. Since H ∞ control is a very important control design to efficiently eliminate the effect of ( ) w t on an uncertain chaotic system, it will be employed to deal with the robust performance control in (2.4). To consider the following control performance [5] : 
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If there exist a symmetric positive-definite matrix 
a e e b e e λ α
Furthermore, the state feedback matrix of each rule is described by , then, the uncertain chaotic system (2.1) is quadratically stabilizable and the H 
Thus the control performance is achieved with a prescribed . H ∞
Application example
Consider the chaotic Duffing dynamical system [6] ,
The membership function of is chosen as in figure 1 , then the interval fuzzy model of (4.1) is represented by the following rules. . Figure 3 shows that the fuzzy controller (4.5) can regulate the states to zero after 2.2 sec even though system parameters are presented by different interval numbers.
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Conclusions
In this paper, the uncertain chaotic system has been modeled into an interval fuzzy system, where the bounded time-varying disturbance and parametric uncertainties are allowed. The quadratic stabilization and H performance for interval fuzzy control systems have been explored. All the sufficient conditions of the interval fuzzy control can be expressed in terms of the LMIs. The validity of the developed control scheme has been successfully verified by application to the Duffing system. 
